The influence of organic solvents (dimethylformamide, tetrahydrofuran, chloroform, nitrobenzene and toluene) on the spectral characteristics of solutions in doped and non-alloyed forms of poly-ortho-toluidine (PoTi) was studied. The absorption spectra of poly-ortho-toluidine, measured in solvents of different polarity, reveal a change not only the position, but also the intensity and shape of the absorption band, depending on the polarity of the solvent. It was noticed, that different forms of PoTi cause the difference in the coloration of their solutions. Based on the study of optical spectra, temperature dependence of conductivity and the structure of PoTi, it has been founded that this conjugated polymer can be a perspective basis for sensory environments for the molecular recognition of organic solvents.
Fig. 1. Chemical structure of elementary PoTi chain
It is known that thin PoTi films show an electrochemical effect -they can change their color under the action of the applied potential. In the case of thin PoTi layers on SnO 2 , the transition from colorless to yellow-green-blue-violet color is observed in the potential range E = -0.3 ... 1.2 V, whereas for PAN films, similar color changes are observed in the region E = -0.2…0.8 V [6] . The potentials of the inclusion of the observed electrochemical transitions correspond to the potentials of the redox-maxima on the CVA curves, i.e. the oxidative-reducing reactions in the conjugated polymer chains.
According to well-known literature data, poly-ortho-toluidine can be used for constructing resistive gas sensors [7] and diode structures [8] . Instead, the possibilities of using this polymer as an optical element of the chemicals sensor, including organic solvents, are still not fully discovered.
The purpose of the work was to study the influence of organic solvents on the physical, chemical and optical properties of solutions and films of poly-ortho-toluidine, both non-alloyed and doped with proton acids.
For the synthesis of conductive polymer poly-ortho-toluidine as initial materials were used: o-toluidine − mark "cp" (chemically pure); ammonium persulfate (APS) − mark "pfa" (pure for analysis), toluenesulfonic acid (TSA) − mark "cp". All solutions for synthesis were prepared in distilled water.
As organic solvents were used dimethylformamide (DMFA), tetrahydrofuran (THF), chloroform, nitrobenzene and toluene. Basic physical and chemical characteristics of the studied solvents are presented in Table 1 [9, 10] . For synthesis, were used 0.1 M o-toluidine and APS in 0.1 M solution of TSA. The process was performed by stirring continuously the reaction mixture on a magnetic stirrer for 8 hours and left for 24 hours to complete the process. The resulted precipitate was filtered and washed on a filter with distilled water to obtain a clear filtrate. The product was dried under a dynamic vacuum at 60°C for 6 hours. It was received a self-doped form of PoTi-TSA in the form of emeraldinium salt, what was evidenced by a bright-green color.
Film samples of PoTi were obtained by chemical precipitation of a polymer on a surface of an optically-transparent glass plate (size 1x3 cm) from the same reaction mixture.
To obtain non-alloyed polymer form, the PoTi-TSA powder was washed with 5 % ammonia solution till neutral reaction. As a result was obtained non-alloyed non-conductive form of PoTI in the form of an emeraldine base.
The optical absorption spectra of solutions were received using a spectrophotometer SF-46 (working range 280-1100 nm) and a photoelectrocolorimeter KFK-3 in quartz cell (working range of wavelengths -from 400 to 900 nm).
Optical absorption of polyaminoarenes is observed in a rather wide spectral range: from UV to near-infrared [4] [5] [6] . It is known, that the main absorption bands of polyaminoarenes are caused by: electron transitions in the conjugated aromatic system (the so-called π-π* transition), n-π* transitions in the aminoquinoid system and the absorption of free charge carriers (polarons and bipolarons).
It was established that the absorption spectra of the doped and non-alloyed forms of PoTi have significant difference (Figure 2 , a, b): for the conductive form there are wide bands in the range from 550 to 650 nm with a maximum at λ=600 nm and in the near infrared region with a maximum at 850 nm (polaron band), as for non-alloyed form, there absorption in the λ>750 nm range is practically absent (except PoTi in DMFA, because of physical-chemical parameters of DMFA and physical-chemical interaction between substances), which indicates a low concentration of charge carriers (polarons) in nonalloyed polymer. Similar changes are also observed for PoTI solutions in THF and partly for solutions in chloroform. It was noticed that different forms of PoTi show the difference in the coloration of their solutions: in dimethylformamide, the alloyed form has an intense blue color, and non-alloyed -violet. When PoTi is dissolved in chloroform and THF, there is an apparent solvatochromic effect: the solution in chloroform has an emerald color, and in THF it is green-brown.
Thus, the study of poly-ortho-toluidine optical spectra in solutions of organic solvents showed a significant effect of solvent nature on the optical characteristics of PoTi. This may be due to solvatochromic interaction, in which solvent polarity plays an important role. This parameter probably determines the character of the solvent influence on the optical absorption spectra and the solvation behavior of the substances [1] [2] [3] , which, in turn, depends on the action of the intermolecular forces of the interaction between solvent and the dissolved substance.
The obtained results predict the possibility of using PoTi as a sensory substance for the detection of solvents in both liquid and gas phases (vapors of organic solvents).
It was investigated the effect of five organic solvents of different nature, namely DMFA, THF, chloroform, toluene and nitrobenzene on optical absorption of PoTi films, doped with TSA (Figure 3, a-c) , in order to select sensitive elements of optical sensors, that could be used to detect and recognize gaseous substances. Analyzing the graphs given above, we can see that the general form of the spectral curves of a pure film and films after chloroform action are the same along the contour. A similar tendency is observed in the spectral curves of pure film and films that were in vapours of THF. As for DMFA, it can be seen that the nature of the film curves without gas action, and those that interact with the organic solvent, are significantly different, which is probably due to the physical and chemical parameters of the solvent. Solvents related to PoTi, such as nitrobenzene and toluene, show very close similarity in character of their spectral curves.
From graphic spectral dependences, we can obtain a table of films spectral sensitivity to the action of solvents vapors (Table 2) . We can see the proximity of the sensitivity values of the film to the action of nitrobenzene and toluene at the three indicated wavelengths, and in both cases the maximum sensitivity is present at 400 nm. The proximity of values can be explained by the related nature of the solvents to the nature of PoTi, which means the insignificant interaction between the solvent and the substance. For further analysis of the table, we may notice that the other three solvents show far apart values, but there is also a certain dependence: at 400 nm, the film sensitivity in all three solvents is the smallest of the three selected wavelengths; at 550 nm, there is a maximum of spectral sensitivity (minimum absorption), and at 800 nm, the film sensitivity value for chloroform, DMFA and THF vapors is intermediate between values at 400 nm and 550 nm.
Consequently, on the basis of the study of organic solvents influence on the optical characteristics of the poly-ortho-toluidine solutions and films, it was found that this polymer shows a clear solvatochromic effect, the nature of which is determined by the nature of the solvent. Changing the parameters of the PoTi optical spectra under the influence of organic solvent vapors made it possible to establish that the maximum sensory sensitivity of PoTi to the vapors of organic solvents at 550 nm increases in a row chloroform, DMFA, and THF. The maximum optical response to the adsorption of related solvents, such as toluene and nitrobenzene, is observed at a lower wavelength, namely at 400 nm. Consequently, poly-ortho-toluidine can be a promising basis for sensory environments for the molecular recognition of organic solvents.
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